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(54) METHOD OF RLUNG VIA HOLE WITH PASTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by which a via 
hole made in an electronic parts mounting substrate can be filled 
appropriately with paste. 

SOLUTION: In an airtight container 6, a substrate fixing sheet 5 
stuck to a sheet ring 2 is placed and a substrate 4 to which a via 
hole mask 4 is stuck and an 0-ring 8 are put on the sheet 5. In 
addition, a packing sheet 1 stuck to another sheet ring 2 and 
coated with the paste 3 is arranged on the sheet 5 by placing the 
sheet 1 on a rotary jig 7 (Fig. 1 (a)). After the paste 3 is deaerated 
while the inside of the container 6 is maintained in an evacuated 
state, the packing sheet 1 is placed on the 0-ring 8 by rotating the 
rotary jig 7 (Fig. 1 (b)). Then the via hole is filled with the paste 3 
by closely adhering the paste 3 to the substrate 4 by raising the 
pressure in the container 6 to the atmospheric pressure (Fig. 1 
(c)). Thereafter, the via hole mask 4 is stripped off from the 
substrate 4 after the substrate 4 is stripped off from the sheet 1 
and excessive amount of the paste 3 is scratched off. Finally, the 
paste 3 is hardened by putting the substrate 4 in a furnace. 
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^ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A beer filling method of a paste sticking said paste and an electronic-parts real wearing board 
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under a decompressed atmosphere, making a pressure of atmosphere increase in the state, and filling up 
beer with a paste after defoaming a paste applied by fixed thickness on a filled sheet under a 
decompressed atmosphere. 

[Claim 2]A beer filling method of the paste according to claim 1, wherein said filled sheet is a thing of film 
state. 

[Claim 3]A beer filling method of the paste according to claim 1 or 2 which said electronic-parts real 
wearing board is a tape like substrate, and is characterized by making it said decompressed atmosphere 
made to form in rear surface both sides of said tape like substrate. 

[Claim 4]A beer filling method of the paste according to claim 3, wherein said tape like substrate is 
intermittently supplied to a restoration processing position from a reel etc. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invent! onjThis invention relates to the method of filling up the beer of an electronic-parts real 

wearing board with the paste of conductive paste, soldering paste, etc. 

[0002]; 

[Description of the Prior Art]In recent years, in order to correspond to the densification of an electronic- 
parts real wearing board (only henceforth a substrate), the making narrow pitch of wiring and multiiayering 
of the ^wiring layer are performed. In that case, there are what has the flexible tape shape which laminated 
a rigid thing, and. copper foil and polyimide of a glass epoxy system as a substrate material used, a thing 
which comppunded them, etc. In order to perform the electrical link between wiring layers in the laminated 
circuit Aboard which 'has two or more wiring layers, beer, such as a through hole and a blind via hole, was 
provided in the substrate, and the beer is filled up with the conductive material. And the method of 
depositing metal, such as copper, in beer with plating as the filling method, When the method filled up with 
the paste of conductive paste, soldering paste, etc. with screen printing is adopted widely and filled up with 
conductive paste, When it held to the elevated temperature after printing, and resin is stiffened, an 
interlayer connection is realized and it is filled up with soldering paste, the interiayer connection is carried 
out through the reflow process after printing. 

.[0003]By the way, when the method of filling up beer with a paste by screen-stencil was adopted, the 
unloaded region might remain in beer, and when the unloaded region was large, there was a case where the 
original purpose of electrically connecting between layers could not be attained. Though the electrical link 
was made in the original stage when the unloaded region existed, it may disconnect, when it is put to an 
elevated temperature or a rapid temperature change arises, and there was a problem that reliability was 
inferior, 

[0004]Therefore, in order to solve such a problem, after screen-stenciling a paste in a vacuum, it returns 
to atmospheric pressure and the method of pushing in a paste in beer using differential pressure is 
proposed by JP,11-"298138,A. As a method of filling up beer with a paste, the resist film is formed on the 
substrate in the vacuum, a beer part is punctured, and the method which inserted conductive resin in beer 
directly from on the resist film in the vacuum is also proposed by JP, 2000-1 50570,A. 
[0005] 

[Problem(s) to be Solved by the Invention]However, since the amount of pastes printed by the substrate 
through a printing mask is not uniformly obtained in a printing surface when screen printing is used, even if 
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it uses the above vacuum print processes, there is a problem that the fill rations to beer will run short and 
it will be generated by the beer by which an interlayer connection is not carried out. And when such filling 
shortage arises, there is also the method of compensating filling shortage by repetition printing, but. the 
beer with which it has already filled up suitably if it is made such — a paste — an appearance defect and 
contiguity beer become excessive, a paste will overflow on a substrate and according [ it ] to a blot — 
simplistic — since it may become a cause, the desirable solution can never say. And in the case of screen 
printing, the problem of the filling shortage by such unevenness becomes more remarkable, so that a 
substrate becomes large and a printing surface product becomes large, 

[0006]Since the whole mechanism for making a squeegee, a printing mask, etc. drive will be accommodated 
in the chamber which forms a vacuum atmosphere and will be performed in this way when screen- 
stenciling a paste in a vacuum, there is a problem that a big chamber must be prepared. Since a device will 
become large-scale if it is going to fill up from a reel etc. to a substrate with flexible tape shape supplied 
continuously especially, it will be a problem all the more. 

[0007]On the other hand, in the case of the method of inserting conductive resin in beer directly from on 
the resist film of a substrate in a vacuum, Since the void will also be inserted in beer if a void is during a 
paste, there is a problem of forming an opening in beer and causing the same result as the case of the 
above-mentioned filling shortage to it. And when the void under such a paste has been inserted in beer, it 
becomes a defect more serious as the diameter of beer becomes small. 

[0008]Although they will all be filled up with a paste using a squeegee, when the two above-mentioned 
methods have curvature in a substrate, the power which pushes in a paste toward a beer bottom becomes 
uneven in a substrates face, and the problem that unevenness occurs in the fill ration of a paste also has 
it. 

[0009]this invention is made in order to solve such a problem, and it comes out. The purpose is to provide 
the beer filling method of the paste which fills up all the inner beer uniformly and enabled it to perform an 
interlayer connection by high yield. 

[0010] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a beer filling method of a 
paste in this invention, After defoaming a paste applied by fixed thickness on a filled sheet under a 
decompressed atmosphere, stick said paste and an electronic-parts real wearing board under a 
decompressed atmosphere, a pressure of atmosphere is made to increase in the state, and beer was filled 
up with a paste. And it is preferred that said filled sheet is a thing of film state in that case. When said 
electronic-parts real wearing board is a tape like substrate, It is preferred to make it said decompressed 
atmosphere made to form in rear surface both sides of said tape like substrate, and it is preferred that said 
tape like substrate is intermittently supplied to a restoration processing position from a reel etc. further in 
that case. 
[0011] 

[Embodiment of the Invention]By the method of this invention applying a paste on a filled sheet by fixed 
thickness, and making it into a decompressed atmosphere like a vacuum atmosphere, Beer is filled up with 
a paste by removing the void under paste, sticking a paste to the substrate which has beer in a 

decompressed atmosphere, and pressurizing atmosphere after that. 

[0012]In that case, when a substrate is a substrate with flexible tape shape. Since a tape like substrate 
may serve as a partition which forms the space of a decompressed atmosphere and may change by 
differential pressure when a decompressed atmosphere is formed only in a field with beer, such when 
[ anxious ] it is, it is necessary to decompress the rear surface of a tape like substrate almost 
simultaneous, and to consider it as the in general same decompression degree (degree of vacuum). And in 
order to form such a state, a penetrating port may be provided in a tape like substrate, and it exhausts 
independently and may be made to decompress from the surface and rear surface side of a tape like 
substrate. 

[001 3]A paste is applied to the position equivalent to beer when sticking a filled sheet to a substrate. If 
conductive paste, such as silver paste and copper paste, also decompresses atmosphere, when it will be 
observed that a bubble blows off and defoaming will be completed, in the surface, unevenness also 
produces soldering paste. The thickness of the paste applied on a filled sheet must decide that the 
minimum (crevice) of the thickness after defoaming serves as sufficient thickness for restoration. Since it 
is decided in the size and the depth of beer with which it is filled up that they will be physical properties, 
such as viscosity etc. of the paste to be used, the thickness cannot generally be specified. According to 
the paste and substrate to be used, it will decide in a tentative way. 
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[0014]After defoaming of the paste on a filled sheet is completed, a paste is stuck to a substrate in a 
decompressed atmosphere. If it does in this way, big reservoir ** (void) will be lost between a substrate 
and a filled sheet. If atmosphere is pressurized in this state, it will be held between a filled sheet and a 
substrate at a reduced pressure state, and a filled sheet will be in a pressurization state. Since the space 
where it does not yet fill up with the paste in beer is a reduced pressure state, the paste on beer is stuffed 
into a beer bottom by differential pressure with a filled sheet top. In the above process, differential 
pressure restoration of the paste without a void is carried out at beer. 

[0015]As for the filled sheet which applies a paste, it is preferred to use the thing of film state. When the 

filled sheet of film state is used, even if a substrate has curvature, according to modification of a filled 
sheet When it becomes possible to hold between substrates to a reduced pressure state and atmosphere 
is pressurized, it produces and cheats out of differential pressure to the paste layer between a substrate 
and a filled sheet, and the power which fills up beer with a paste can be applied. At this time, the tension 
produced in the filled sheet itself turns into the power of pushing a paste toward a substrate, and 
atmosphere is only returned to ordinary pressure and it becomes possible to fill up with the power more 

than 10 ^Pa, for example. 

[0016]What is necessary is just to exfoliate a beer mask, after providing the mask (henceforth a beer mask) 
which punctured only the filled-up beer part on a substrate and completing beer restoration of the paste 
by a described method to be filled up with a paste only in beer and attach a paste to the other part. Even if 
a beer mask sticks what has punctured the beer part beforehand, after sticking it, it may be made to 
puncture it by methods, such as a laser beam machine. 
[0017] 

[Example] Next, five examples of this invention are described using a drawing. Although drawing 1 - drawing 
5 show each example, they have attached the same numerals to the same thing substantially between each 
example. 

[0018][Example 1] As a substrate of this example, the copper polyimide tape was pasted together to the 
glass epoxy board by which copper interconnect was given to the surface with thermoplastic polyimide, and 
the composite board in which the 40-micrometer-thick solder resist film was formed on the copper layer of 
a copper polyimide tape was used. From the copper layer of a copper polyimide tape to the copper layer of 
a glass epoxy board, beer 150 micrometers in diameter and 50 micrometers in depth was punctured, and an 
opening 250 micrometers in inside diameter was provided in the solder resist film. As for the size of a 
substrate, 500 micrometers and the number of beer of the pitch of 50x70 mm and beer are 1344 pieces. 
On the solder resist film, the 1 9-micrometer-thick fine adhesion film was stuck as a beer mask, and the 
opening with a same inside diameter [ as a solder resist film ] of 250 micrometers was provided. As a 
paste, the electroconductive glue of silver/epoxy system was used, and the pet film was used as a filled 
sheet The same thing as a filled sheet was used as a substrate firmly attached seat 
[0019]Then, the process of this example is explained using drawing 1 . The filled sheet 1 was stuck on the 
sheet ring 2, and the paste 3 was applied at 1 mm in thickness on the filled sheet 1. The substrate 4 which 
stuck the beer mask on the upper surface was carried on the substrate firmly attached seat 5 stuck on the 
sheet ring 2 different from the above, and it set like dra wing 1 (a) in the tight container 6 with the filled 
sheet 1 which applied the paste 3. In order to keep the filled sheet 1 which applied the paste 3 from being 
attached to the substrate firmly attached seat 5 in that case, the sheet ring 2 of the direction which stuck 
the filled sheet 1 was put on the rotation jig 7, and placed O ring 8 on the substrate firmly attached seat 5. 
And the lid of the tight container 6 was shut evacuation of the inside of the tight container 6 was carried 
out the state of degree-of-vacuum about 10 ^Pa was held for 2 minutes, and the paste 3 was defoamed. 
After the end of defoaming of the paste 3 put the filled sheet 1 which turned the rotation jig 7, with a 
vacuum atmosphere held, and applied the paste 3 on O ring 8. The state at that time is shown in drawLngJ. 
(b). 

[0020]Next, in the tight container 6, gas was introduced and it pressurized to atmospheric pressure. At this 
time, the space formed by three persons of the filled sheet 1. the substrate firmly attached seat 5, and O 
ring 8 was held at the vacuum, the filled sheet 1 transformed it, and the paste 3 stuck it with the substrate 
4. The state is shown in drawing 1 (c). Then, it took out from the tight container 6 with the state where the 
filled sheet 1 and the substrate firmly attached seat 5 were stuck, and the filled sheet 1 was removed from 
the substrate 4. And since the surplus paste 3 on a beer mask was scratched with rubber, when the beer 
mask was removed from the substrate 4, all the beer was filled up with the paste 3. Then, the substrate 4 
with which it filled up with the paste 3 was put into a 150 ** furnace for 30 minutes, and the paste 3 was 
stiffened. And as a result of observing the section of the beer part of the substrate 4, neither the unloaded 
region nor the void has been discovered. 
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[0021][Example 2] Example 2 is described using dra w i ng 2 . The same thing as Example 1 is used for the 
filled sheet 1 of this example, the paste 3, the substrate 4, and the substrate firmly attached seat 5. First, 
the filled sheet 1 was stuck on the sheet ring 2, and the paste 3 was applied at 1 mm in thickness on the 
filled sheet 1. As the substrate 4 which stuck the beer mask on the upper surface was carried on the 
substrate firmly attached seat 5 stuck on the sheet ring 2 different from the above, it put into the plastic 
bag 9 with the filled sheet 1 which applied the paste 3 and it was shown in drawing 2 (a), it set in the 
vacuum packaging machine 10. And evacuation of the inside of the vacuum packaging machine 10 was 
carried out, it held for 2 minutes by degree-of-vacuum about 10 ^Pa. and the paste 3 was defoamed. 
[0022]After the end of defoaming of the paste 3, as shown in dra win g 2 (b), the seal of the plastic bag 9 
was carried out, and in the vacuum packaging machine 10, gas was introduced and it pressurized to 
atmospheric pressure. The plastic bag 9 was crushed, the filled sheet 1 transformed it, and the paste 3 
stuck it with the substrate 4. The state is shown in drawing 2 (c). Then, the plastic bag 9 was picked out 
from the vacuum packaging machine 10, and was opened, and the filled sheet 1 was removed from the 
substrate 4. Next, in the surplus paste 3 on a beer mask, when scraping and a beer mask were removed 
from the substrate 4 with rubber, all the beer was filled up with the paste 3. Then, when the substrate 4 
with which it filled up with the paste 3 was put into a 150 furnace for 30 minutes, the paste 3 was 
stiffened and the section of the beer part was observed, neither the unloaded region nor the void was 
discovered. 

[0023][Example 3] Example 3 is described using drawing 3 . The two above-mentioned examples place the 
substrate 4 whole under a vacuum atmosphere, form the space of a vacuum atmosphere only in the 
substrate 4 upper part to having been a method filled up with a paste, and this example is filled up with a 
paste. This method is suitable for being filled up with a paste to the beer arranged at a part of large sized 
substrate, and the beer of the substrate of tape shape. 

[0024]the filled sheet 1 of this example and the paste 3 are the same as Example 1 — it is. The substrate 
4 was made into the same thing as Example 1 except having been referred to as 250 mm in width. The 
thickness of a copper layer and a polyimide layer is 1 8 micrometers and 50 micrometers, respectively. The 
40~micrometer-thick solder resist film was formed on the copper layer. Beer is 50 micrometers in diameter 
and is 50 micrometers in depth. 

An opening 150 micrometers in inside diameter was provided in the solder resist film of this beer part. 
The pitch of beer is 500 micrometers and the number of beer is 1344 pieces. On the solder resist film, the 
1 9~micrometer-thick fine adhesion film was stuck as a beer mask, and the opening with a same inside 
diameter [ as a solder resist film ] of 1 50 micrometers was provided. 

[0025]First, the substrate 4 of tape shape is sent out from the reel which is not illustrated, it carries on 
the tape retainer board 13, and two O rings 8 in which sizes differ are further carried on the substrate 4. 
On the other hand, the filled sheet 1 which applied the paste 3 to 1 mm in thickness is stuck on the sheet 
push rod 11. Next, it changes into the state where the sheet push rod 1 1 was pulled up in the vacuum box 
1 2, and the vacuum box 1 2 is placed on O ring 8 of the larger one put on the substrate 4. And evacuation 
of the inside of the vacuum box 12 was carried out in the state, it held for 2 minutes by degree-of~vacuum 

about 10 ^Pa, and the paste 3 was defoamed. The state is shown in drawin^^^ (a). Thus, as shown in 

drawing.„^^^^^^^ after the end of defoaming of the paste 3, the sheet push rod 1 1 was pushed, it placed on O 
ring 8 of the smaller one, the filled sheet 1 which applied the paste 3 was pushed on the substrate 4 which 
stuck the beer mask beforehand, and the paste 3 was stuck with the substrate 4. 

[O02 63Next, as shown in drawing 3 (c), in the vacuum box 12, gas was introduced and it pressurized to 
atmospheric pressure. By it, the filled sheet 1 changed and the paste 3 stuck with the substrate 4. And 
since the filled sheet 1 is removed from the substrate 4 and the surplus paste 3 on a beer mask was 
scratched with rubber, when the beer mask was removed from the substrate 4, all the beer was filled up 
with the paste 3. Then, when the substrate 4 with which it filled up with the paste 3 was put into a 1 50 ** 
furnace for 30 minutes, the paste 3 was stiffened and the section of the beer part was observed, the 
unloaded region or the void were not seen at all. 

[0027][Example 4] Example 4 is described using drawing 4 . The above-mentioned Example 3 forms the 
space of a vacuum atmosphere only in the substrate 4 upper part of tape shape, and this example 
decompresses it by up-and-down (rear surface) both sides of the substrate 4 to having been filled up with 
the paste, and wipes away that there is a possibility that the tape like substrate 4 may change by the 
differential pressure in both sides. The filled sheet 1 of this example and the paste 3 of the substrate 4 of 
those same with a thing as Example 1 and tape shape are the same as that of Example 3. 
[O028]First, the substrate 4 of tape shape is pulled out from the reel which is not illustrated on the tape 
retainer board 13 attached to the bottom box 14 of a vacuum, and is stopped in the place where two or 
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more through holes 4a formed in the substrate 4 lapped with two or more through holes 13a formed in the 
tape retainer board 13. By it, the substrate 4 will be in the tape retainer board 13 and the state where it 
was put on both 0 rings 8 provided in the edge of the bottom box 14 of a vacuum. And it is made such and 
two O rings 8 in which sizes differ are carried like Example 3 on the stopped substrate 4. As a result, it will 
be inserted by the substrate 4 from the upper and lower sides with two big O rings 8 with same size. 
[0029]On the other hand, the filled sheet 1 which applied the paste 3 to 1 mm in thickness is stuck on the 
sheet push rod 1 1 of the vacuum top box 15 which carried out the same composition as the vacuum box 
12 of Example 3. And the sheet push rod 11 is changed into the state where it pulled up in the vacuum top 
box 1 5, and the vacuum box 1 5 is placed on 0 ring 8 of the larger one carried on the substrate 4. The 
state is shown in drawingjL(a)- Thus, although the vacuum box of this example comprised the vacuum top 
box 15 and the bottom box 14 of a vacuum, in this state, it carried out evacuation of the inside of a 
vacuum box, held it for 5 minutes by degree-of-vacuum about 1 0 ^Pa, and defoamed the paste 3. 
[0030]Thus, as shown in drawing 4 (b) after the end of defoaming of the paste 3, the sheet push rod 1 1 
was pushed, it placed on O ring 8 of the smaller one, the filled sheet 1 which applied the paste 3 was 
pushed on the substrate 4 which stuck the beer mask beforehand, and the paste 3 was stuck with the 
substrate 4. Next, as shown in drawing 4 (c), after introducing gas and pressurizing to atmospheric pressure 
in a vacuum box, the vacuum top box 15 was raised and the filled sheet 1 was removed from the substrate 
4. And since the surplus paste 3 on a beer mask was scratched with rubber, when the beer mask was 
removed from the substrate 4, all the beer was filled up with the paste 3. Then, when the substrate 4 with 
which it filled up with the paste 3 was put into a 1 50 ** furnace for 30 minutes, the paste 3 was stiffened 
and the section of the beer part was observed, the unloaded region or the void were not seen at all. 
[0031][Example 5] Example 5 is described using drawing 5 . Although this example comprises the same 
meaning as the above-mentioned Example 4, He is trying not to form [ in the case of Example 4 ] those 
through holes 4a and 13a in the substrate 4 of tape shape, and the bottom box 14 of a vacuum to having 
formed two or more through holes 4a and 13a, respectively in the case of this example. Instead, the 
vacuum top box 15 and the bottom box 14 of a vacuum are constituted as another room, both exhaust port 
is connected, and evacuation is possible simultaneously by one set of a pump. The filled sheet 1 of this 
example, the paste 3, and the substrate 4 of tape shape are the same as Example 4. 
[0032]Also in the case of this example, the filled sheet 1 was stuck on the sheet push rod 11, and the 
paste 3 was applied by a thickness of 1 mm on the filled sheet 1 . The substrate 4 of tape shape was sent 
out from the reel, it put on up to O ring 8 and the tape retainer board 13 which are attached to the bottom 
box 14 of a vacuum, and two O rings 8 in which sizes differ were carried on it. On up to the two O rings 8, 
the set state shown in d raw ing 5 changed into the state where the sheet push rod 1 1 was pulled up, and 
put the vacuum top box 15. In this state, by one set of a pump, evacuation of the inside of the vacuum top 
box 15 and the bottom box 14 of a vacuum was carried out, it held for 5 minutes by degree-of~vacuum 
about 10 ^Pa, and the paste 3 was defoamed. Since the subsequent process was the same as Example 4, 
explanation was omitted, but the filling state of the obtained paste was good like the case of Example 4. 
[0033] 

[Effect of the Invention]By this invention, it is an easy device and paste filling without an unloaded region 
can be realized now by high yield. 
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[Brief Description of the Drawings] 

[Drawing 1 ]DrawinR 1 (a) - (c) is a routing description figure of Example 1. 
[ Drawing 2 ] D ra wing 2 (a) - (c) is a routing description figure of Example 2. 
[ Drawin g 3]D rawin g 3 (a) - (c) is a routing description figure of Example 3. 
[Drawing 4] Drawing 4 (a) - (c) is a routing description figure of Example 4. 
[Drawing Sj it is an explanatory view showing the set state in Example 5. 
[Description of Notations] 

1 Filled sheet 

2 Sheet ring 

3 Paste 

4 Substrate 

5 Substrate firmly attached seat 

6 Tight container 

7 Rotation jig 

8 O ring 

9 Plastic bag 

10 Vacuum packaging machine 

1 1 Sheet push rod 

1 2 Vacuum box 

13 Tape retainer board 

14 Bottom box of a vacuum 

1 5 Vacuum top box 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[PxawingJJ 




[Drawin g 2 ] 




[Drawing 4] 



JP-A-2003-23246 



(a) 



(b) 



(c) 




14 

n ^ 




11. 



15 



4a 



8 



T 




4a 



13a 

[D rawing 5] 

15 



n 



8-^ 1 -13 

— ^ — "bs 

14 



9/9 pages 



[Translation done.] 



(19) 0;^caii^i^;t (jp) (12) t2t Pi 4# ^ $g (A) (ii)#sr-msii58»^ 

#M2003 -23246 
(P2003-23246A) 
(43)i^l80 3F*£15^ 1^240 (2008.1.24) 



(BDIntCL' 
H 0 5 K 3/40 
B 4 1 F 17/00 
17/14 
B 4 1 M 1/00 
1/30 



wmrn^ 



F I 

H 0 5 K 3/40 
B 4 1 F 17/00 
17/14 
B 4 1 M 1/00 

1/30 Z 

m^m(D$k4 OL (^ 7 H) 



K 2H1 1 3 
5 E 3 1 7 
5E346 



H 

E 



(21) mM#^ 

(22) ta«0 



mSZOOl -206436( P2001 -206436) 



¥^13^7^ 6 0(2001.7.6) 



i7i)mmA 000183303 

ym^m\m 5 tb 1 1# 3 ^^ 
(72mmm mm 

(72)^M# ^ffl St* 
(74)'f^aA 100065824 

^m± mm mm (^i«) 



(54) mm<D^m: ^^-x hcofT^w:*^^ 



(57) I^*^] 

H-^^fcS:t^@5£iy- h 5^«#. ^CO±l,C, \fT-^-^ 

i"^ (01 (a) ) 0 -^LT. -Sl^r^lf 6rt^K?g#m 
7 ^lHlL-C^^->- M SrO y 8 dtt-^irS (12] 1 

(b) ) „ ^^m-^'ot^-^-kM.m-cx.x. ^—y^ 

(c) ) „ ^CDt^, 5S±<>^— b 1 /5>ibS1S4 ^fWS L,. 



(a) 



(b) 



(c) 




8 5 



-1- 



(2) 



2003-23246 



1 

Ad X{i « W ^ W m& ^ 6 i: 5 b :/c: - ^ i 
[0 0 0 1 ] 

[0 0 0 2] 

;^ ^ y - ^-TOJ&ic J: o r 3i5±Xt- ^ < Sffl ^ 
[0 0 0 3] h^^X\ -<-y V^y^ U-^-OTiiJ^cJ: 

[0 0 0 4] ^(Dfz.^, z.a:>X.''^^J:WMj^.^M^^^fz. 50 



lE^cMb. mj±'^nm^^x^^rp%\^-<—y^ h^if b3Atp 

^r^£/^^ mWiW-l 1 - 2 9 8 1 3 8^^#l?«^$tir 
v^5o ^/"-^ M'^^X\fT\:L-'<—:yV^1t:m:'^^')j'li^t 

ttSffilJ 0 3At? J: 9 2000-1505 

7 o^^<i^mxmm^ftx\^^^o 

[0 0 0 5] 

^(Dx^^^i-r^t. m\z0M{z^m^^x\^^^if 

[0 0 0 6] ^fc. :l(dXoK. 'M^'Px^-y^ h^y^ 

[0 0 0 7] ^t!i::^s ^^^^ "tfS+^^^i-^i^x hj]l±/?)^f:> t:' 

[0 0 0 8] ±IBOIlo(r^:;^fe(:±, 'v^-ftih^^ 

[0 0 0 9] ^mmit,. rcoJ: 5?iPpm^>^i»*i~^fc 

^ tT 9 <k # 5 J: 9 b — h CO b T ;^ 



-2- 



(3) 



12003-23246 



[0 0 10] 

m'f-m p"p mmm mm fs^ ^ - :7°t/c mm . tutsM 
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[0 0 14] %m^^—vAi(r)-<-7. V m^WM^T y^fz. 



[0 0 1 5] •-<'-:^ b&M«T-^?E«v— 



-hm(o-<—:^hm^cMvxmj±^^'c^'^i^^. 
-rtmx^ 1 o5p ^u±^(Dtixitm't^::.hf)^'^'mK 

[0 0 1 6] .X b:Srb^TP^^;:o^5t«L. ^tL^J^n- 
[0 0 17] 

mmm m^. m'&^m\^^x:^mm(r)-^-:^(r)mmm^ 
(Dx-h^ fs^ > # mmm rm^is\^^x ^st s^^ tc: 1^ c t t-^ 

[0018] [^:^{^J 1 ] :$:mmi¥i(Dmmt L-r ^ 
•:f(Dmm^'^h:^9::^^y^^i^mR(ommi^X\ jSIll 5 

^ ^1^5 0 X 7 Omm, b^TcDt:^:y5^l^5 0 0 M m. tf 
rmXl 3 4 4fli|Tfo^o y^'V-y— l^v^;:^ ff 
^19 iurxiCO»A«y'^^^i^«:e^T-?'J^^ i: LTtet9# 

^t^ y/l-y—Uiy::^ ^ Cp'-lfl 2 5 0 MniCOr?flP^f5 

[0 0 19] ^z.x\ mi^m^^^Mmm(Dyu'^::^^ 
mm-t^o ^m^y- b 1 1- y >^y^2(cifi^j{^tt. 

^«iy- b 1 ±{Z.-<-::^ b 3 ^ff^ 1 mm-r^S*Lfcio 

±®tcb^r-?^:^y ^-ifii9#^tyc:S*S4 Sr. ±mtmn(o 

iy- b y :xy^ 2 #[t/cSt^@7^v- b 5 (7)±{cm 



-3- 



5 

ep^^dllli (a) (D y 0 kz,-^ y V i^tio ^(T^Us ---^ 

(7))|^«i^2 5^r^f*3$L. b 3 Sr«,^bfCo -^-^ 

:E7 fe-IULT-^— :^ h 3 ^^M^bfc^iAv'- h 1 U 
>:::^^^8 t::mir7t. ^ (D t ^ (Jym.m-t}m 1 (b) Jc^^tv 

[0 0 2 0] m^. %mm-^Q\H\z.'^^y^'^Mxi^X'k% 

- h 5 , O y ^-^^^8 3#-t:■ff^i55t$tbfc^PallK^(c:# 
m^l^f^o ^(^vmffmi (c) ^;l:^$ttrv^^o 't(D 

ft. h 1 tmmm'^^'- h 5 ^S;*$ii:/c*tffi 

fCo "tayik. h 3(DmM^nti&^R4^. 15 0 

[0 0 2 1 ] WJft«2] |g2^fflV^T*W^i2^Si^^ 

I9#tt. ^Ettv--- h l±.t.C-<— ;^ h 3 ^J?:^ 1 mm-CS 

(7:)±tC«ii:. h 3 t-M^IT b/d^fei* v^- hi tm^ 

i:iA;rt, (El 2 (a) bfc J; 5 bT* 
^^mmi 0\H^Z±y hbfCe -?:LT. 1 0 

h 3 ^mfSbfco 

[0 0 2 2] h 3(7:)i£?&l^l-Tm. EI2 (b) (C;^ 

t^m^tio '^com^;^^El2 (c) tc^$t^TV^5o 

^ ^mm4-^>hmff^i.tit:i^. ±x(D}^^t{z.-<-::^ h 

.3:^^^3t*$i^TV^fc:o ^O^^, ^—:^h3-^'^^m^t\^ti 
'mm4^i 5 ox:o^^;i3 0 5^ftiAt^T-<-;=^ h 3^m 

it^-^. bTSl^coiSrffl^ft^bfcir.-^. 



(4) #11 2003-23246 

6 

[0 0 2 3] mm&i 3 ] m 3 v ^t^«^ij 3 ^mm 
o fc o » b . mm4(D ±m {z.fmn^^m%(^mm^ 
':f^j^(Dmm(D\fr^z.MLx^-::^ h^^m'T^(D{zmi^ 

[0 0 2 4] *^jtef^i|C03S«i/- h 1 , h 3 

10 **fe'l5ijl tPbt^Ofc^o Xffi4t:i. ffi2 5 0mmtb 

tz^iim^mmm i bfco iiii <t y 5: 

Kll(7:)j5$ll. ^fl^^fll 3 ^,r^l, S 0 uvciXh^o «i 
jl±.ic:ji:^ 4 0m nKDy/^-^^'^-uv^^x MJf ^Jf^^.bfCo 
trr^^i^ ttg:^^^ 5 O g^^:;S?S5 O mr^fct) . rco 
b^^TSiSOy/W^'-l- v^;^ ha«^-«. I^Sl 5 O um(Dm 
UU^W^-ffz^o bTtOb^y^fl 5 0 O /i m. t:^^T»:f^ 1 
3 4 4fllT^fe^o yyl^^^^^-bv^;^ bSi±t-v J¥^ 

1 9 iixa(Om^^y ^ ^^-^^^^T^:^^ t bTl£«9# 
tt. y;v^^— Ui^;^ M^tPbF^fll 5 0 MHK^^ISPgR 

[0 0 2 5]5fei\ 7^-:7"«:c7:)»^4Sr. [a^bTi/^?:^ 

Mt:i> 't<Dmm4(D±:.\z,^ ■xt'^(r)m^^^^^(^o 

V l^^^S i:M'^X^<o ;^ h 3 1 mm 

iiCm^V±~:itmi^-h 1^. >--hffb#l l^e:I£59# 
^tr:|bXo i/- bjf U*l 1 ^*^^^:y 1 2 

F^ic?|#J:Jftejytffi^cb. ^OK^/I^^/^;^ 1 2&. S 
m4\zm^hthX\^'^^±^^^^(DO V >'^''S(D±\:iW: 
<o -^bT.. -^O^Rtl-t^^K^^^^^y y^ 1 2[^^K^#^ 
30 b. K^**^l 03p a-T:2 5->rp^f*itbT-<-;^ K-3^ 
fiJi^SbfCo -^r^Ot^Cl^;^^!! 3 (a) \C^^tlX\^^^o 
J:5i^bT. h 3(7:)|iifS^Tf^. m3 (b) 

V— hWb»i 1 ^If bT. /^^v^::^cooy 
>^y^8(7>±tcm#, --^-y. h 3 ?r^^b/c^±Av-^— M 
^^s!)b^^T-^y^y SrB£^#ttfc»4S4_h^c:^f b#it. 

[0 0 2 6] Els (c) ^c^^-J: 9 1^. M^-^- y 

^ 2p^{c:^^::^i:m7Kl.X±^J±^XMr£l.fc^ "trh 

40 i:^*b-/Co -^bT. h 1 ^*fe4/j>t.tij/j^ 

b. br'v';^y ±(7:)^sij-<-x h 3 Sr^j^^i^-els^S^oT 

\fTK^—:^ V 3t'^%i%^fhX\^fc. ^(D^. h 

3/j^5t±K$^^7c:S*g4^1 5 O'CO^i^S 0 ^^^PbI AtuT 

[0 0 2 71 W5SM4] la4^fflV^r^^fe#^J4^m?^ 

4 (D±Am\amm^mmu<^^m^^w^fi^\^x . h 

50 ^%mir^^oi<z.l.fz.(D{cMVX. mU4(D±T m 



-4~ 



(5) 



2003-23 246 



mm 1 > c t>ofc ^; . 4 3 1 

[0 0 2 8] ^-f . r'-y''^(Dm^4^. III^Lrv^/^ 

ic(?:)Kii:A:4 a ;d>^-:7'^f*ms i s ^-^^^$tt/c«icc) 
or. SS4fi. 7"-:7"f*m£i 3 K^T^^^/:^;^ 

"bo 

%m^y—hii:^ mmms<DM^y^^y^ 2 tmzm 

#tt5o ^LT. v^- hflL#l 1 ^KiS±#:y:^;^ 1 
5 4r. a«4c7^±^::*feitt>^^rv^;5:^tV^:*^cooy V:^^^ 

8(Z)Ji^^g<o ^^m^/J^^El4 (a) [-:^$i^rV^5o 

-XI 5 i:X^T4^^:y 1 4 i:T«^$nTV^5;e)^ :i 

[0 0 3 0 ] zcox 5)[::LT. ;^ h 3(Dm^^^T 
El 4 (b) \z.7f^'r^o\z.^ -^-hWU*! l^WL- 
/h^v>:;^coo y v-^'scoJit^St. ;=^h3^^ 

S4J::^:iif b#^t. h 3 ^«4 ^^«^ii-yCo 

1114 (c) ^c::^i-J: 5^-. ^'^'tT^ y ^ ■T.M'ci^^ :^ 

^±lfT. 5tMv'- b 1 &S«4;6^^>pj:^^^LfCo L 

/j^^>. YiT^y^^ ^mm,4i)^hmw\.f^h:Lh. ^±X(0 

3/j^^±A^tifcStS4 ^ 1 5 O'Ccofc^lc: 3 0 5>PB^A4^r 

[0 0 3 1 ] Kfe'i^j 5 ] n 5 ^fflv^T*^fe{?^J 5 ^mm 

■m4 tM^T^^y^ 4{c, ^n^^timwc(DnMy\4 
a, 1 3 ei^nmx\^^fc(DicMi.x. :^mmm(Dm'^ 

It. x:tlh(D-faM/\4a , 1 3 a 4"?!^^ b^c^ < T J: V ^ j; 



10 



20 



[0 0 3 2] ^^Kf^jOi^-g^^C ^«v-- M ^>-- 
L-# 1 1 (CM ^9 #(t. ^Wv-- h 1 _h(c:-<-x h 3 

^ lmm<7:)ff$rM*L7to -7^tt:<:0'Kffi 4 ^ y -/v 

COHOOOO y >^^^^8 V— b^f L# 1 1 

:/r\ K^ixK-/^;^ 1 ^p^tn^T-^-y^ 4rt^ 

K2?»^L. 1 03 P a "e5:$>Rgm^LT-<- 

[ 0 0 3 3 ] 

h35J*^ffi*^ce^SrJlo[«#g V) r*mr # 5 J; p ^c 
[|Elffi(7:)ffi*?:^iapj] 

[01] lai (a) - (c) m 



1 a^TMmmx 



2 CO XI 



[El 2] 13 2 (a) - (c) 

[[E!3] 133 (a) - (c) \^'mmm2.(r>iMmmmx 
50 [04] 04 (a) - (c) \^mMin4(DiMmmmx 

[ff^cOflP^] 

h y >':^^ 

^^^^ 

O y 



1 

2 
3 
4 
5 

^0 6 
7 
8 
9 
1 0 
1 1 
1 2 
1 3 
1 4 
1 5 



5- 



(6) 



2003-23246 



(a) 



(b) 



(c) 



imi ] 





-7 
'6 



(a) 



(b) 



(c) 



9 



Mi 



:2 



-10 



5 3 



4 9 1 

2 




[123] 



[B14] 



(a) 



(b) 



(c) 



8 13 




11 



8 8 13 



12 



4 1 8 8 13 



(a) 



(b) 



(c) 




[125] 



11 



15 



1 "^3 




I_5 

14 



-6- 



(7) 



mm 2003-23246 



(51) int. CI.? 
B 4 1 M 
HO 5 K 



3/00 
1/11 
3/46 



02) mm ±m »- 

MM^^mw-^jsm 1-6-1 fts:^ 



F I 

B 4 1 M 3/00 
HO 5K 1/11 
3/46 



Z 
N 
N 



F:^— 2H113 AA01 AA06 BAOO BA21 BB07 
BB22 BC12 GA17 FA03 FA28 

5E317 AA24 BB01 BB11 CGI 7 GC25 
CD27 GG11 QG14 

5E346 AA43 BB01 GC01 FF18 FF19 
G619 HH07 HH32 



